Active interstitial remodeling: an important process in the hibernating human myocardium.
The purpose of this study is to investigate the morphologic characteristics of the cardiac interstitium in the hibernating human myocardium and evaluate whether active remodeling is present and is an important determinant of functional recovery. Myocardial hibernation is associated with structural myocardial changes, which involve both the cardiomyocytes and the cardiac interstitium. We evaluated 15 patients with coronary disease with two-dimensional echocardiography and thallium-201 ((201)Tl) tomography before coronary bypass surgery. During surgery, transmural myocardial biopsies were performed guided by transesophageal echocardiography. Myocardial biopsies were stained immunohistochemically to investigate fibroblast phenotype and examine evidence of active remodeling in the heart. Among the 29 biopsied segments included in the study, 24 showed evidence of systolic dysfunction. The majority of dysfunctional segments (86.4%) were viable ((201)Tl uptake > or = 60%). After revascularization, 12 dysfunctional segments recovered function as assessed with an echocardiogram three months after bypass surgery. Interstitial fibroblasts expressing the embryonal isoform of smooth muscle myosin heavy chain (SMemb) were noted in dysfunctional segments, predominantly located in border areas adjacent to viable myocardial tissue. Segments with recovery had higher SMemb expression (0.46 +/- 0.16% [n = 12] vs. 0.10 +/- 0.02% [n = 12]; p < 0.05) and a higher ratio of alpha-smooth muscle actin to collagen (0.14 +/- 0.026 [n = 12] vs. 0.07 +/- 0.01 [n = 12]; p < 0.05) compared with segments without recovery, indicating fibroblast activation and higher cellularity of the fibrotic areas. In addition, interstitial deposition of the matricellular protein tenascin, a marker of active remodeling, was higher in hibernating segments than in segments with persistent dysfunction (p < 0.05), suggesting an active continuous fibrotic process. Multiple logistic regression demonstrated a significant independent association between SMemb expression and functional recovery (p < 0.01). Fibroblast activation and expression of SMemb and tenascin provide evidence of continuous remodeling in the cardiac interstitium of the hibernating myocardium, an important predictor of recovery of function after revascularization.